Phorbol esters but not the cholinergic agonists oxotremorine-M and carbachol increase release of the amyloid precursor protein in cultured rat cortical neurons.
Conventional secretory processing of the amyloid precursor protein is nonamyloidogenic, releasing carboxyl-terminus-truncated amyloid precursor protein derivatives while cleaving the amyloid beta-peptide within its sequence. Alternative processing routes are potentially amyloidogenic, yielding the amyloid beta-peptide segment intact. In continuous cell lines, secretory processing of the amyloid precursor protein is regulated by both protein kinase C and muscarinic receptor stimulation. However, the first and second messenger systems that regulate amyloid precursor protein release in central neurons are still under investigation. In the present investigation, we examined whether or not first and second messengers of cholinergic neurotransmission increase production of soluble derivatives of the amyloid precursor protein in primary cultures of rat cortical neurons. Activation of protein kinase C by the phorbol esters phorbol 12,13-dibutyrate and phorbol 12-myristate 13-acetate increased production of the soluble form of the amyloid precursor protein dramatically. In contrast, activation of muscarinic receptors by oxotremorine-M or carbachol did not result in a significant increase in amyloid precursor protein release. Similarly, chemically induced depolarization using 35 mM KCl did not alter production of soluble amyloid precursor protein derivatives. Our data suggest that although protein kinase C stimulation plays an important role in regulating release of the amyloid precursor protein, cholinergic neurotransmission does not regulate its release in cultured rat cortical neurons.